INTRODUCTION

II. CURRENT AND FIELD DIFFUSION
The starting point for the formulation of a current-or field-diffusion problem is three of Maxwell's equations4
vxlT=3-, ,
vx'E= -aT/at s -vai7/at ,
b-l-;+ and This formulation will be developed first; later it will be compared with a formulation in terms of current diffusion. Taking the curl of Eq. (1) gives
where a vector identity for VXVXhas been 
The quantity~can be eliminated from Eq. (5) by employing Eqs. (3) and (l),
If o is not a function of temperature or position, VIJ = O, and Eq. (6) reduces to the linear thermaldiffusion equation8
V2Ti=~u(aH/at) ,
where (vu) -1 is analogous to the thermal dif- 
or in terms of F, 
V2EY=~u(aEy/at) +~Ey(au/at) , 
where Hx = H in this case. Equation (22) v. As a start, Table II Table II ).
CURRENT-DIFFUSION CALCULATIONS FOR RECTANGULAR RAILS
By this time, current distribution is relatively uniform over the cross section of these small rails, resulting in uniform heating. The same phenomenon is responsible for the upturn in the average rail temperature for these cases that starts between 2 x 10 4and 3x10 4 s (see Fig. 10 ).
The data for the four larger rail sizes in Table II indicate that most of the temperature rise of the edge nodes (201 and 1001) occurs by 1 x lo~s. bNode number (see Fig. 3 ). 
VII. DISCUSSION
The objective of this work was to develop techniques that can be used to assess thermal damage in rail-gun conductors. 
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